Pharmacological Inhibition of Acid Sphingomyelinase Ameliorates Experimental Autoimmune Encephalomyelitis.
Multiple sclerosis (MS) is one of the most common autoimmune disorders of the central nervous system (CNS) and the leading cause of neurological disability among young adults in the Western world. We have previously shown that the acid sphingomyelinase plays an important role in the pathogenesis of experimental autoimmune encephalomyelitis (EAE), an animal model for multiple sclerosis. We induced adoptively transferred EAE in wildtype and acid sphingomyelinase-deficient mice. In addition, we immunized mice with MOGaa35-55 to induce active EAE and treated the mice with amitriptyline, a functional inhibitor of the acid sphingomyelinase. We investigated symptoms of EAE, blood-brain barrier integrity and neuroinflammation. In the model of adoptively transferred EAE we demonstrate that expression of acid sphingomyelinase in the recipients rather than on transferred encephalitogenic T cells contributes to the clinical development of EAE symptoms. To test if pharmacological targeting of acid sphingomyelinase can be explored for the development of novel therapies for MS, we inhibited acid sphingomyelinase with amitriptyline in mice in which EAE was induced by active immunization. We demonstrate that pharmacological inhibition of acid sphingomyelinase using amitriptyline protects against the development of EAE and markedly attenuates the characteristic detrimental neuroinflammatory response. The studies identify the acid sphingomyelinase as a novel therapeutic target for treating MS patients.